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PUR POSE: To provide a deodorizing device nign In 
deodorizing ability and also having dust removing ability. 
CONSTITUTIONS discharge part T having a discharge 
electrode 2 executing discharge by a high voltage 
impressing and a counter electrode 3 is provided. A 
functional material 4 executing an adsorptjve 
decomposition of a gas component using at least one 
among ozone, heat and UV rays generated by the 
discharge is provided. A bad smell component is 
decomposed electrochemical!/ by a discharge 
phenomenon such as corona discharge or plasma 
discharge at the discharge part l. The bad smell 
component which is not decomposed by the discharge is 
adsorbed and decomposed with the functional material 4 
executing the adsorptive decomposition of the gas 
component by using at least one among ozone, heat and 
UV rays generated by the discharging. Since dust is 
ionized by the discharge, the dust is collected to the 
counter electrode 3 at the discharge part 1. 
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* NOTICES * 

jpo and HCIPI asr© no^ :gr&$ponsiJ?le any 
da^ag@s caused by the use of this translation , 

LTbis document has been translated by computer. So the translation may not reflect the original 
precisely. 

shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The ozone produced by discharge in the discharge section while having the discharge section 
which has the discbarge electrode which discharges by high-voltage impression, and a counter electrode, 
heat, deodorization equipment characterized by having the Junctional material which performs 
adsorption decomposition of gas constituents using at least one of ultraviolet rays, 
[Claim 2] Deodorization equipment according to claim 1 characterized by having ventilation equipmem 
which supplies air to the discharge space of the discharge section, and the configuration space of a 
functional material. 

[Claim 3] A functional material is deodorization equipment according to claim 1 or 2 characterized by 
being arranged in the downstream of the discharge space of the discharge section. 
[Claim 4] A functional material is deodorization equipment according to claim 1 or 2 characterized by 
being arranged in throughout [ discharge sky / of the discharge section ]. 

[Claim 5] A functional material is deodorization equipment according to claim 4 characterized by filling 
up throughout [ discbarge sky / which is surrounded with the electrode of the discharge section ]. 
[Claim 6] A functional material is deodorization equipment according to claim 5 characterized by the 
granular thing. 

[Claim 7] Deodorization equipment according to claim 5 characterized by ferroelectric ingredients* such 
as barium titanate, being blended or mixed by the functional material 

[Claim 8] A functional material is deodorization equipment according to claim 4 characterized by being 

covered by the electrode wall surrounding the discbarge space of the discharge section. 

[Claim 9] The enveloping layer by the functional material of an electrode wall is deodorization 

equipment according to claim 8 characterized by having irregularity on the front face. 

[Claim 10] A functional material is deodorization equipment according to claim 8 characterized by 

being covered by some electrode walls. 

[Claim II J A functional material is deodorization equipment according to claim I characterized by 
being covered by the electrode wall surrounding discharge space while throughout [ discharge sky / 
which is surrounded with the electrode of the discharge section ] is filled up. 
[Claim 12] A functional material is deodorization equipment according to claim 1 characterized by 
being a deordorization decomposition catalyst. 

[Claim 13] A deordorization decomposition catalyst is deodorization equipment according to claim 12 
characterized by being an ozone deodorization catalyst. 

[Claim 14] A deordorization decomposition catalyst is deodorization equipment according to claim 12 
characterized by being a combustion oxidation catalyst. 

[Claim 15] A deordorization decomposition catalyst is -deodorization equipment according to claim 12 
characterized by being a photocatalyst. 

[Claim 16] A deordorization decomposition caialyst is deodorization equipment according to claim 12 
characterized by being at least two sorts of combination of an ozone deodorization catalyst, a 
combustion oxidation catalyst, and the photocatalysts. 
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[Claim 17] A functional material is deodorization equipment according to claim 1 characterized by 
being adsorption material, such as a porosity ceramic, activated carbon, a 2eolite, and clay, 
[Claim 18) A functional material is deodorization equipment according to claim 1 characterized by 
being the combination of adsorption material, such as a porosity ceramic, activated carbon, a zeolite, and 
clay, and a deordori2ation decomposition catalyst. 

[Claim 19] Deodorization equipment according to claim 1 characterized by two or more sorts of 
functional materials being arranged by the serial. 

[Claim 20] Deodorization equipment according to claim I characterized by the electrode surrounding 
the discharge space of the discharge section being honeycomb structure. 

[Claim 21] Deodorization equipment according to claim 1 characterized by the electrode surrounding 
the discharge space of the discharge section being a laminated structure or roll-like structure. 
[Claim 22] Deodorization equipment according to claim I characterized by the electrode surrounding 
the discharge space of the discharge section being cylindrical. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OOOlj 

[Industrial Application] This invention relates to removal of the odor gas constituents in a gas, and the 

deodorization equipment which can also remove dust further. 

[0002] 

[Description of the Prior Art] As deodorization equipment from which the odor gas in a gas is removed, 
although there is a thing based on wet methods, such as a scrubber soil odor treatment, since this serves 
as large-scale equipment, by the general tiling for home use, physical or the thing to depend on the dsy 
process using deordorization decomposition catalysts, such as the approach of carrying out adsorption 
treatment with a chemical adsorption process or an ozone deodorization catalyst, a pbotocataiyst, and a 
combustion oxidation catalyst, is usually used. Moreover, the electrostatic precipitator is used as a thing 
for removing the dust of the shape of tar by the cigarette in air. 
[0003] 

[Problem(s) to be Solved by the Invention] The deodorization capacity of conventional deodorization 
equipment is low, and it cannot remove the odor gas constituents of the amount needled by the one pass. 
Moreover, in performing dust removal to coincidence, since it does not have dust removal capacity, it 
must be used combining a dust stripper like an electrostatic precipitator, for this reason has the problem 
that equipment will be enlarged. 

[0004] Succeeding in this invention in view of such a point, the place made into the purpose has 
deodorization capacity in offering the deodorization equipment which equips the very high top also with 
dust removal capacity* 
[0005] 

[Means for Solving die Problem] While having the discbarge section which has the discharge electrode 
to which a deer is carried out and this invention discharges by high-voltage impression, and a counter 
electrode, it has the description to have the ozone produced by discharge in the discharge section, heat, 
and the functional material which performs adsorption decomposition of gas constituents using at least 
one of ultraviolet rays. 

[0006] It is desirable to have ventilation equipment which supplies air to the discbarge space of the 
discharge section and the configuration space of a functional material. And the above-mentioned 
functional material may be arranged in the downstream of the discharge space of the discharge section, 
or may be arranged in throughout [ discharge sky / of the discharge section ]. In the case of the latter, it 
can fill up and arrange in throughout [ discharge sky / which is surrounded with the electrode of the 
discharge section ], and a granular thing is suitable for the functional material at this time, and it is 
desirable that ferroelectric ingredients, such as barium titanate, are blended or mixed. 
[0007] It is desirable that may cover and arrange a functional material in the electrode wall surrounding 
the discharge space of the discharge section, and the enveloping layer by the functional material of an 
electrode wall has irregularity on that front face in this case. It is also desirable to cover to some 
electrode walls and to leave the exposure of an electrode. It may be covered and arranged in the 
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electrode wall surrounding the discharge space of the discharge section white filling up with a functional 
material throughout [ discharge sky / which is surrounded with the electrode of the discharge section ]. 
[0008] Furthermore, as for a functional material, it is desirable that it is a deordorization decomposition 
catalyst, and at least two sons of an ozone deodorization catalyst, a combustion oxidation catalyst, a 
photocatalyst, or combination of these can be used in this case. Functional materials may be adsorption 
material, such as a porosity ceramic, activated carbon, a zeolite, and clay, and may be the combination 
of adsorption material and a deordorization decomposition catalyst Two or more sorts of functional 
materials may be arranged in a serial. 

[0009] It is desirable honeycomb structure, a laminated structure, roll-like structure, or for the electrode 

surrounding the discharge space of the discharge section to presuppose that it is cylindrical, 

[0010] 

[Function] According to this invention, odor gas constituents are not electrochemically decomposed by 
discharge phenomena in the discharge section, such as corona discharge and plasma discharge, and 
adsorption decomposition of the odor gas constituents which was not decomposed by discharge is 
carried out with the ozone produced by the above-mentioned discharge, teat, and the functional material 
which performs adsorption decomposition of gas constituents using at least one of ultraviolet rays. And 
since dust is ionized by discharge, dust is collected to the counter electrode in the discharge section. 
[(Ml 1] If it has ventilation equipment which supplies air to the discharge space of the discharge section, 
and the configuration space of a functional material, the positive air installation by ventilation 
equipment can raise throughput- Although the above-mentioned functional material may be arranged in 
the downstream of the discharge space of the discharge section, since the odor gas constituents by which 
adsorption maintenance was carried out with the functional material are decomposed by the subsequent 
discharge phenomenon when it arranges in throughout [ discharge sky / of the discharge section ], a 
throughput becomes high. In this case, although a functional material can arrange many functional 
materials by filling up and arranging in throughout [ discharge sky / which is surrounded with the 
electrode of the discharge section ], it can be efficient and can make adsorption decomposition of the gas 
constituents using at least one of maintenance of discharge, ozone and heat, and ultraviolet rays perform 
by supposing that it is granular in the clearance between particles. Moreover, a discharge phenomenon 
can be promoted if the functional material with which ferroelectric ingredients, such as barium titanate, 
were blended or mixed is used, 

[0012] A functional material may be covered and arranged in the electrode wall surrounding the 
discharge space of the discharge section, and can aim at reduction of pressure loss in this case. 
Moreover, when the enveloping layer by the functional material of an electrode wall is what has 
irregularity on the front face, since airstream can be made to cause a turbulent flow, an efficient escape- 
of-gas reaction can be desired. If it covers to some electrode walls and leaves the exposure of an 
electrode, maintenance of a discharge phenomenon can be aimed at. 

[0013] White filling up with a functional material throughout [ discharge sky / which is surrounded with 

electrode of the discharge section ], you may make it cover a functional material to the electrode 
wall surrounding the discharge space of the discharge section. And when using the deordorization 
decomposition catalyst which consists of either an ozone deodorization catalyst, a combustion oxidation 
catalyst or a photocatalyst and such combination as a functional material, it shall have high escape-of- 
gas capacity. Functional materials may be adsorption material, such as a porosity ceramic, activated 
carbon, a zeolite, and clay, and can adsorb wide range gas constituents at this time. When each 
effectiveness by die functional material of both the above-mentioned kinds can be expected when a 
functional material is constituted from combination of adsorption material and a deordorization 
decomposition catalyst, and two or more more sorts of functional materials are arranged in a serial, gas 
constituents can be removed using the description of each functional material respectively. 
[0014] When it considers as honeycomb structure, the electrode surrounding the discharge space of the 
discharge section can be made [ of a throughput ] high as compared with an occupancy tooth space 
while it can aim at improvement in discharge effectiveness. As compared with a mist beam occupancy 
tooth space, it can consider as the high thing of a throughput as a laminated structure or roll-like 
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structure, and in arranging a fractional material in discharge space, when still more cylindrical, many 

functional materials can be arranged 

[0015] 

[Example] If ttiis invention is explained in full detail based on the example of illustration below, in 
drawing JL or drawing 2 , one in drawing shows the discharge section which consists of a discharge 
electrode 2 and a counter electrode 3, and 3 shows the ozone produced by discharge in she discharge 
section, heat, and the Junctional material which performs adsorption decomposition of gas constituents 
using at least one of ultraviolet rays. Hie above-mentioned discbarge sections 1 may be plate-like and a 
linear thing, although discharge of corona discharge, plasma discharge, etc. is produced between a 
discharge electrode 2 and a counter electrode 3 by impression of the high voltage and it is desirable that 
it is the tubed thing of the crass-section round shape surrounding a discharge electrode 2 thru/or a 
polygon as for a counter electrode 3. As for a discharge electrode 2, it is desirable that they are tabula? or 
a line. If it is a conductive ingredient, although the quality of the material of these discharge electrodes 2 
and a counter electrode 3 is good, stainless steel, a tungsten, etc. can be suitably used for it anything. 
When making a discharge electrode 3 cylindrical, although die thing of the arbitrage© of 2 can be used 
for the cross section of the space surrounded with this discharge electrode 3 0.01-lQOOOmm, from the 
point of discharge nature, 2 is desirable [ the cross section ] 1-1 OOmm. In addition, as for the exterior of 
the discharge section 1, it is desirable to secure safety by covering with the insulator which consists of 
the organic substance, such as inorganic substances, such as a silica* an alumina, and cordierite, or 
acrylic resin, ABS, and polystyrene. 

[0016] It does not ask any of the shape of an interval or a pulse the dmrical^potmi^-diSereioce classes 
impressed between the discharge electrode 2 of the discharge section 1 and a counter electrode 3 are 
©bout an alternating current, a direct current, or these, but a discharge phenomenon should just be 
accepted. The distance between electrodes determines the height of the electrical potential difference to 
impress* The discharge by this discharge section 1 decomposes into the odorless or harmless matter 
various lands of gas constituents which exist in throughout [ discharge sky J by electrochemical radical 
reaction, such as plasma. But a part cannot demonstrate necessary deodorization capacity only by the 
discharge section 1, in order to remain by un^iecomposing. A functional material 4 compensates this 
and performs decomposition removal of the gas constituents which remained, using positively the ozone 
produced by the discharge section I, heat, and light. 

[0017] As a junctional material 4, adsorption material; such as a deordorization decomposition catalyst 
which is an ozone deodorization catalyst, a combustion oxidation catalyst, or a photocataiysfc, and a 
porosity cesamic, activated carbon, a zeolite, clay, can be used. Tb§ ozone deodorization catalyst which 
is a deordorization decomposition catalyst made support support metallic oxides, such as a manganese 
dioxide, titanium oxide, and a zinc oxide, is gen e rating active oxygen by decomposing ozone on the 
front face, and has the function which carries out decomposition removal of the odor gas constituents to 
which it stuck, the thing with which the combustion oxidation catalyst made support support metal 
support or metallic oxides, such as platinum, palladium, and a manganese dioxide, — it is — the amount 
of support— i -40% weight section — a law the thing made to support with a method can be used. 
Catalytic activity is discovered and this combustion oxidation catalyst performs oxidative degradation of 
the odor gas constituents to which it stuck, when that temperature becomes 100-400 degrees C. 
Furthermore, a photocatalyst is what carried out distributed support of the metal oxide independent or 
the photosensitizer which mainly has photocatalyst activity, such as titanium oxide, a zinc oxide, and tin 
oxide, in the support of the sense at coincidence, and when ultraviolet rays are mainly received, 
oxidative degradation activity discovers it. 

[00 IS] Even if it uses the deordorization decomposition catalyst of which class, it is generated when it is 
made to discharge in the discharge section 1, and ozone, heat, and ultraviolet rays are arranging in the 
discharge space of the discharge section 1 near the discharge section 1 for this reason, and present 
octiviry. The three above-mentioned sorts of deordorization decomposition catalysts can also te used 
combining at least two sorts, although it is independent and or may be used someday, discharge - both 
ozone heat and light — although — since it is generated upwards and these yields cannot be controlled 
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according t° an individual, it becomes most advantageous to use together ihe three above-mentioned 
sorts of deordoriaation decomposition catalysts, 

[0019] As a functional material, adsorption material, such as a porosity ceramic, activated carbon, a 
zeolite, and clay, can also be used as mentioned above. Although this adsorption material does not have 
a catalyst function iifce the above-mentioned deordorization decomposition catalyst in itself When it has 
been arranged in the discharge space of the discharge section 1 near the discharge section I and odor gas 
constituents are adsorbed, When it will expose to ozone, the heat, and light (ultraviolet rays) which are 
generated with these odor gas constituents in discharge upwards over a long period of time and is 
allotted in discharge space 1, in order to expose also to discharge, decomposition of odor gas 
constituents will be assisted. Since the range of the gas constituents to which it sticks is wide, especially 
adsorption material is advantageous when various kinds of gas constituents are mixed- Of course, you 
may use it combining this adsorption material and the above-mentioned deordorization decomposition 
catalyst. 

[0020] And while arranging a functional material 4 near the discharge section 1 , he forms ventilation 
equipments and is tsying for fh@ air which passed the discharge section 1 to pass the arrangement 
section of a functional material 4 in what is shown in drawing i . Moreover, in what is shown in 
drawing 2 , while arranging a functional material 4 in throughout [ discharge sky / of nhe discharge 
section 1 ]. ventilation equipment 5 is formed- The ventilation equipmept 5 in here is formed in order to 
raise throughput by performing air installation positively, and when installing this deodorization 
equipment in a part which serves as an aimsearn way from the first, it does not necessarily cany out the 
used, 

[0021] In arranging a functional material 4 in discharge space J, as shown in drawing 3 besides the 
restoration gestalt shown in drawing 2 , you may prepare in the wall of the counter electrode 3 
surrounding the discharge space of the discharge section 1 as an enveloping layer. In the case of the 
foymer, many amounts of arrangement of a functional material 4 can be taken, and when it is the latter, 
the pressure loss by the functional material 4 can be reduced. As shown in tomugj* . while being filled 
up with a functional material 4, it does not bar arranging also @s an enveloping layer. Anyway, since 
being decomposed by the subsequent discharge phenomenon arises after adsorption maintenance of the 
gas constituents which remained without being decomposed by discharge is carried out with a functional 
material 4 when a functional material 4 is arranged in throughout [ discharge sky / of the discharge 
section 1 ], a throughput becomes high. 

[0022] When filling up with and arranging a functional material 4, it is desirable to make a functional 
material 4 granular and to make it a clearance generated between particles. It is because it is 
decomposed with the ozone which decomposition of the gas constituents by discharge was made in this 
clearance, and the gas constituents which remained were adsorbed on functional material 4 front foee, 
and was produced in the decomposition and discharge by discharge for the second time, heat, and light. 
If the gestalten of a particle are configurations which can secure a clearance, such as the shape of a 
globular shape, a cylinder, and a ring, they are good anything. Although magnitude is based also on the 
magnitude of discharge space, it is 2-1 Omm preferably l-30mm. 

[0023] Since it is surely hard coming to generate a discharge phenomenon by restoration of a functional 
material 4, it is desirable to blend or mi* ferroelectric ingredients, such as barium titanate, to a 
functional material 4. Although it comes out to apply the rate of a compounding ratio of the 0,1 sections 
of whole weight - $9,9 section when blending a ferroelectric ingredient with a functional material 4, it is 
desirable that it is the five sections from the point of the balance of a dielectric operation and adsorption 
disintegration - 90 section. When mixing a ferroelectric ingredient independent, the five sections - 90 
section is desirable at a capacity factor. 

[0024] Although thickness of an enveloping layer can be set to 0.1mm - 10mm when arranging a 
functional material 4 as an enveloping layer, it is required not to bar a discharge phenomenon. As the 
whole wall surface of a counter electrode 3 is shown in drawing 5 , without covering with a functional 
material 4, when it forms an enveloping layer only in a part and the remainder exposes a counter 
electrode 3, the above-mentioned thickness limit may be made loose. In addition, in coverage, 10% - 
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99% is meant in a pan of this case. If irregularity is prepared in the from face of The enveloping layer by 
the functional material 4 as shown in drawing 4 , since the passing airstream can be made to produce a 
turbulent flow, m efficient escape-of-gas reaction can be desired. 

[0025] What is shown in drawing 7 forms a counter electrode 3 as a thing of the honeycomb 
configuration by which barrels were installed successively, and shows the discharge section I which has 
arranged the discharge electrode 2 in the center in each space. The cross-section configuration of a 
barrel may be not only a hexagon but a rectangular head, a trigonum, or a round thing. When it does in 
this way, by making discharge space small, it is advantageous to improvement in discharge 
effectiveness, and also a high throughput is demonstrated as compared with an occupancy tooth space. 
Prawirig 10 forms a functional material 4 in the inside of each eel as an enveloping layer, and drawing 
12 shows the case where discharge space is filled up while considering as die enveloping layer of the 
inside of a cel. 

[0026] As shown in drawings B also when it considers as roll-like structure or considers as a laminated 
structure, as compared with an occupancy tooth space, it can consider as the high tiring of a throughput. 
Drawings (b) shows the case where the enveloping layer of a functional material 4 is prepared in one 
side of the counter electrode 3 made into the shape of a roll. Drawing 9 shows what made the counter 
electrode 3 cylindrical- Next, a concrete example and the example of a comparison explain 
deodorization capacity . 

- The discharge electrode 2 which takes the lead in the counter electrode 3 of one m example 1 bore 
35mmphi and the shape of a cylinder made from stainless steel with a die length of l§0mm from 
diameter 1 mmphi and a tungsten wire with a die length of 120mm has been arranged, the discbarge 
section I was constituted, and discharge was produced by impressing the electrical potential difference 
of 6kV of direst currents. Moreover, it was filled up with about 50 cc of ozone defluorination catalysts 
which bore 35mmphi and cylinder tubing made from a ceramic with a die length of 50mm were 
arranged [ catalysts ] for the ventilation equipment 4 of 12V drive between the discharge section 1 and 
ventilation equipment 4, and made the downstream of the discharge section 1 install a manganese 
dioxide with a mean particle diameter of 3.5mm on a front fece in this by appearances. 

- It replaced with the ozone deodorization catalyst in one to example 2 example 1-1, and what mixed 20 
cc of granular active carbon with a mean particle diameter of 2mm with 30 cc for the combustion 
oxidation catalyst with a mean particle diameter of 2mm was used. 

- The discharge electrode 2 which takes the lead in the counter electrode 3 of two to example 1 bore 
2§mmpbi and the shape of a cylinder made from stainless steel with a die length of 150mm from 
diameter 0.7mmphi and a stainless steel line with a die length of 100mm has been arranged, the 
discharge section 1 was constituted, and discharge was produced by impressing the electrical potential 
difference of 10kV of alternating currents. Moreover, it was filled up with about 60 cc of ozone 
deodorization catalysts of the titania / silica base of 2mm of mean diameters in the counter electrode 3. 
The glass nonwoven fabric was arranged on the both%ids effective area of a counter electrode 3„ and 
the leakage of a deordorization catalyst was prevented. Ventilation equipment 6 has been arranged to the 
downstream. 

- It replaced with the ozone deodorization catalyst in two to example 2 example 2-1, and about ten cc of 
ozone deodorization catalysts containing the manganese dioxide of the titania / silica base of about 2mm 
of mean diameters and 40 cc [ of barium titanate ceramics of 2mm of mean diameters J (ferroelectric) 
mixture was used- Moreover, applied voltage was set to !2kV. 

- It replaced with the ozone deodorization catalyst in two to example 3 example 2-1 , and it was filled up 
with 60 cc, after adjusting the ozone deodorization caralysi / barium titanate ceramics of 3mm of mean 
diameters blended so that the titania / silica base+2 manganese oxide of about 2mm of mean diameters, 
and barium titanate might become the 70 sections by the whole weight ratio and mixing. Moreover, 
applied voltage was set to 12kV. 

[0027] About the above thing, 10 ppm ammonia gas was introduced under airflow she conditions for /of 
1 .01., and gas removal efficiency was searched for by performing density measurement by the indicator 
tube by the deodorization equipment downstream/ Gas removal efficiency was computed by gss- 
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yemoval-efSciency (%) ^introductory concentration-do wn-stream concentration) xlOQ-/instaUation 
concentration- A result is shown in Table 1. In addition, the example of a comparison of from Naka 
shows the case where it is made to deodorize only in the discharge section 1 about each example. 
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[0029] - The discharge electrode 2 which takes the lead in the counter electrode 3 of the shape of a 
cylinder made from stainless steel with a bore [ three to example 1 /of 10mm] and a die length of 
450mm from a stainless steel line with a diameter [ of 1.2mm ] and a die length of 180mm has been 
arranged, the discharge section 1 was constituted, and discharge was produced by impressing the 
electrical potential difference of 15kV of alternating currents. Moreover, the inside of a counter 
electrode 3 was coated with the manganese dioxide of the cordierise base by the thickness of 2mm, and 
the enveloping layer of an ozone deodorization catalyst was formed- The front face of this enveloping 
layer prepared the concavo-convex level difference of about 1mm by damaging using a file. Ventilation 
equipment 6 has been arranged to the downstream. 

- While replacing the discharge electrode 2 in three to example 2 example 3-1 with what was fanned by 
the stainless steel line with a diameter [of 1 .Omm ], and a die length of 150mm, applied voltage was 
considered as 1 lkV of alternating currents, and the concavo-convex level difference of about 1mm was 
prepared by damaging the front face of the enveloping layer of the ozone deodorization catalyst of 
counter electrode 3 inside using a frle further. 

- While replacing the discharge electrode 2 in three to example 3 example 3-1 with what was formed by 
the stainless steel line with a diameter [ of 1.4mm ], and a die length of 200mm, applied voltage was 
considered as |6kV of alternating currents, and the enveloping layer of counter electrode 3 inside was 
further formed by covering die manganese dioxide of she condierite bass with the thickness of 1 mm On 
the occasion of formation of this enveloping layer, the Whole surface of counter electrode 3 inside was 
made not to be covered with carrying out addition baking of the organic substance, such as starch, into a 
coating agent. 

[0030] About these examples 3-1, 3-2, and 3-3, 7 ppm hydrogen-sulfide gas was introduced under 
airflow the conditions for /of 1 .01, and gas removal efficiency was searched for by performing density 
measurement by the indicator tube by the deodorization equipment downstream. Gas removal efficiency 
was computed by gas-removal-efEciency (%) =(introductory concentration-down-stream concentration) 
xlOO-/installation concentration. A result is shown in Table 2. In addition, the example of a comparison 
of front Naka shows the case where it is made so de^wiorize only in the discharge section I about each 
example. 
[0031] 
[Table 2] 
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[0032] - The discharge electrode 2 which takes the lead in the counter electrode 3 of the shape of a 
cylinder made from stainless steel with a bore [ example 4 /of 1 8mm J and a die length of 250mm from 
a stainless steel line with a diameter [ of l.Qmm ] and a die length of 1 60mm has been arranged, the 
discharge section 1 was constituted, and discharge was produced by impressing the electrical potential 
difference of 14kV of alternating currents. Moreover, the inside of a counter electrode 3 was coated with 
the manganese dioxide of the cordierite base by the thickness of 1mm, and the enveloping layer of an 
ozone deodorization catalyst was formed- furthermore, it was filled up with about 40 cc of ozone 
deodorization catalysts with a mean particle diameter [ of the same presentation ] of 2mm in the counter 
electrode 3. The glass nonwoven fabric was arranged on the both-mds effective area of a counter 
electrode 3, and the leakage of a deordorization catalyst was prevented. Ventilation equipment 6 has 
been arranged to the downstream, 

- The discharge electrode 2 which takes the lead in the counter electrode 3 of the shape of a cylinder 
made from stainless steel with a bore {five to example 1 /of 1 8mm ] and a die length of240mmfroma 
stainless steel line with a diameter [ of L2mm J and a die length of 150mm has been arranged, the 
discharge section 1 was constituted, and discharge was produced by impressing the electrical potential 
difference of 18kV of alternating currents. Moreover, the inside of a counter electrode 3 was coated with 
the manganese dioxide of the cordierite base by the thickness of 1mm, and the enveloping layer of an 
ozone deodorization catalyst was formed. Furthermore, 40 cc of barium titanate ceramics which are the 
fesxoelectrics of 2mm of mean diameters, and ten cc (2mm of mean diameters) of photocatalyst 
porcelain which coated titanium oxide were mixed, and it was filled up in the counter electrode 3. The 
glass nonwoven fabric was arranged on the both-ends effective area of a counter electrode 3, and the 
leakage of a deordoria&tion catalyst was prevented. Ventilation equipment 6 has been arranged to the 
downstream. 

- The discharge electrode 2 which takes the lead in the counter electrode 3 of the shape of a cylinder 
made from stainless steel with a bore [ five to example 2 / of 16mm ] and a die length of 200mm from a 
stainless steel line with a diameter [ of 1 .5mm ] and a die length of 1 70mm has been arranged, the 
discharge section 1 was constituted! and discharge was produced by impressing the electrical potential 
difference of J 6kV of alternating currents. Moreover, the inside of a counter electrode 3 was coated with 
the adsorption material of the zeolite base by the thickness of 1mm. Moreover, 30 cc of barium titanate 
ceramics which are the ferroelectrics of 2mm of mean diameters, and 20 cc (2mm of mean diameters) of 
photocatalyst porcelain which coated titanium oxide were mixed, and it was filled up in the counter 
electrode 3, The glass nonwoven fabric was arranged on the both-ends effective area of a counter 
electrode 3, and the leakage of a deordoriz&fion catalyst was prevented- Ventilation equipment 6 has 
been arranged to the downstream. 

[0033] About these examples 4, 5-1, and 5-2, 13 ppm trimethylamine gas was introduced under airflow 
the conditions for /of 2.01., and gas removal eSSciency was searched for by performing denary 
measurement by the indicator tube by the deodorization equipment downstream. Gas removal efficiency 
was computed by gas-removal-ef5ciency (%) =(introductory concentration-down-stream concentration) 
xiOO-Zinstallation concentration. A result is shown in Table 3. In addition, the example of a comparison 
of front Naka shows the case where it is made to deodori2e only in the discharge section I about each 
example. 
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[0035) - Example 6-1 eel inside dimension constituted the counter electrode from performing about 
0.2mm coating for the eel inside of the honeycomb structure object made from cordierite with about 
5mm angle and 20 eels witba die length of 100mm with a platinum paste, and formed the ozone 
deodorization catalyst which became irregularity to the inside fimher by the thickness of about 0.2mm. 
The discharge electrode has been arranged to the core of each eel using a O.SmmxSOmm stainless steel 
line, and impressed the electrical potential difference of of alternating currents between the 
discharge electrode and the counter electrode. Ventilation equipment has been arranged to the 
downstream. 

- As shown in example 6-2 4mmog-H , eel inside dimension constituted the counter electrode 3 from 
performing about 0.2mm coating for the eel inside of the honeycomb structure object msde from 
cordierite with about 5mm angle and 20 eels with a die length of 100mm with a platinum paste, and the 
barium titanate layer used as roughness and fineness as further shown in the inside at dsssdn&i. was 
fanned by the thickness of about 0.5mm at the 100mm of the eel die-length directions. Moreover, She 
counter electrode 3 was constituted from eel inside dimension performing about 0.2mm coating for the 
eel inside of the honeycomb structure object made from cordierite with about 5mm angle aod 20 eels 
with a die length of 100mm to the downstream with a platinum paste, and the ozone deodorization 
catalyst bed which makes a manganese dioxide a main catalyst at this inside was formed. In addition, 
both the above-mentioned counter electrodes 3 and 3 were connected electrically. In the eel of the 
upstream, the discharge electrode 2 which consists of a 0.5mmx30mm stainless steel line has been 
arranged at the core of each ceL Between the discharge electrode 2 and the counter electrode 3, the 
electrical potential difference of 16kV of alternating currents was impressed. Ventilation equipment has 
been arranged to the downstream. 

- As shown in example 6-3 drawing U , eel inside dimension constitutes a counter electrode 3 from 
performing about 0,2mm coating for the eel inside of the honeycomb structure object made from 
cordierite with about 5mm angle and 20 eels with a die length of 100mm with a platinum paste. The 
functional material (a manganese dioxide / barium tstanate / inorganic material a weight ratio about 3/ihe 
ozone deodorization catalyst / ferroelectric layer blended by three fourths) used as roughness and 
fineness as furthermore shown in the inside at drawings was formed by the thickness of about 0.2mm at 
die 1 00mm of the eel die-length directions. Moreover, the counter electrode 3 was constituted from eel 
inside dimension performing about 0.2mm coating for the eel inside of the honeycomb structure object 
made from cordierite with about 5mm angle and 20 eels with a die length of 100mm to the downstream 
with a platinum paste, and this inside was coated with the functional material (combustion oxidation 
catalyst which used a manganese dioxide, platinum, etc. as the principal component) of a class different 
from the above-mentioned functional material. In addition* both the above-mentioned counter electrodes 
3 and 3 were connected electrically. In the eel of the upstream, the discharge electrode 2 which consists 
of a 0.5mmx80mm stainless steel line has been arranged at the core of each cel. Between the discharge 
electrode 2 and the counter electrode 3, the electrical potential difference of 15kV of alternating currents 
was impressed. Ventilation equipment has been arranged to the downstream. 

- as the functional material of the upstream in six to example 4 example 6-3 ~> a manganese dioxide / 
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activated carbon / inorganic material - a weight ratio — about 5 — the adsorption material which uses 
activated carbon as a principal component was used as a functional material of the downstream using the 
blended ozone deodorization catalyst / adsorption layer out of which /3/2 came comparatively. 
[0036] About these examples 6-1 to 6-4, two cigarettes (mild seven) were burned under airflow the 
conditions for /of 1 .61, the sidestream smoke was introduced, and the organoleptics by ten panelists who 
have the normal sense of smell by the deodorization equipment downstream were performed, the 
appraisal method was enforced based on the six-step odour strength notation (0: — no odor and 1; — 2: 
sensed feint - 3: sensed a little strong - 4: sensed strong - 5: sensed very strong - it feels extremely 
strongly). Moreover, an ozone level and anion concentration were also measured to coincidence. A 
result is shown in Table 4. In addition, the example of a comparison of front Naka shows the case where 
it is made to deodorize only in the discharge section 1 about each example. 
[0037] 
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[0038] - What coated the both sides of the polyester layer of a seven to 10.1 mm example with the 
aluminum layer used as a counter electrode by 0.05mm thickness was made into the scroll type whose 
diameter is about 50mm and whose die-length direction is about 100mm, and the discharge electrode 
which consists of a 0-SmmxSOmm tungsten wire in an inside-and-outside layer has been arranged at 
intervals of about 25mm. Moreover, the barium-titanat€-ceramics panicle of about 1.5mm of mean 
diameters has been arranged in discbarge space, In order to prevent the leakage of a particle in scrolling 
both ends, the nonwoven fabric made from glass fiber has been arranged, and ventilation equipment has 
been arranged to the downstream. 

- The ozone deodorization catalyst particle with a mean particle diameter of about 2.0mm has been 
arranged in the discharge space in seven to example 2 example 7-L 

- Activated carbon / ozone deodorization catalyst particle with a mean particle diameter of about L8mm 
have been mixed and arranged with three fifths of mixing ratios in the discharge space in seven to 
example 3 example 7-1. 

[0039] About these examples 7-1 to 7-3, two cigarettes (mild seven) were burned under airflow the 
conditions for /of 1.3L, the sidestream smoke was introduced, and the organoleptics by ten panelists who 
have the normal sense of smell by the deodorization equipment downstream were performed. The 
appraisal method was enforced based on the abov^-mentioned six-step odour strength notation. A result 
is shown in Table 5. In addition, the example of a comparison of front Naka shows the case where it is 
made to deodorize only in the discharge section 1 about each example. 
[0040] 
[TableS] 
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[0041] 

[Effect of the Invention] As mentioned above, in this invention, adsorption decomposition of the odor 
gas constituents which was not decomposed by discharge is carried out with the ozone produced by the 
above-mentioned discharge, heat, and the functional material which performs adsorption decomposition 
of gas constituents using at least one of ultraviolet rays by odor gas constituents not being 
electrochemically decomposed by discharge phenomena in the discharge section, such as corona 
discharge and plasma discharge, and very high deodorization capacity is demonstrated J for shis reason ]. 
And since dust is ionized by discharge and dust is collected to the counter electrode in the discharge 
section, generating of &n anion which can also esspect a dust-removing function above and is made good 
for the health of the body by discharge is also expectable. 

[0042] When it shall have ventilation equipment which supplies air to the discharge space of the 
discharge section, and the configuration space of a functional material, throughput can be made high by 
positive air installation by ventilation equipment. Since it can also expect that the odor gas constituents 
by which adsorption maintenance was earned out with the functional material will be decomposed by 
the subsequent discharge phenomenon when the above-mentioned functional material is arranged in the 
downstream of the discharge space of the discharge section, it becomes the thing which can be made to 
discharge easily and a functional material is arranged in throughout [ discharge sky / of the discharge 
section ], while being able to make a throughput still higher, it can collect into a compact In this case, a 
functional material is being able to arrange many functional materials by filing up and arranging in 
throughout [ discharge sky / which is surrounded with tfee electrode of the discharge section ], and 
supposing especially that it is granular. While it can be efficient and being able to ma&e adsorption 
decomposition of the gas constituents using at least one of maintenance of discharge, ozone and heat, 
and ultraviolet rays perform in the clearance between particles, in order that contacting efficiency may 
improve, the engine performance can be raised also in this point. Moreover, if the functional material 
with which ferroelectric ingredients, such as barium titanate, were blended or mixed is used, since a 
discharge phenomenon can be promoted, the problem produced by having been filled up with the 
functional material in discharge space can be reduced. 

[0043] A functional material may be covered and arranged in the electrode wall surrounding the 
discharge space of the discharge section, and can aim at reduction of pressure loss in this case, and also 
it can prevent the problem of the powder omission of a functional material. Moreover, when the 
enveloping layer by the functional material of an electrode wall is what has irregularity on that front 
face, in order that this irregularity may make airsgream cause a turbulent flow, contact to a functional 
material and airstrearn will increase and the engine performance improves. If it covers to some electrode 
walls and leaves the exposure of an electrode, maintenance of a discharge discharge phenomenon can be 
made easy in spite of existence of an enveloping layer, - 

[0044] And although either an ozone deodori2atioh ca&lyst, a combustion oxidation catalyst or a 
photocatalyst can be used, when using the deordorization decomposition catalyst which consists of such 
combination as a functional material, it has higher escape-of-gas capacity. When adsorption material, 
such as a porosity ceramic, activated carbon, a zeolite, and clay, is used as a functional material, wide 
range gas constituents can be adsorbed. Since gas constituents can be removed using the description of 
each functional material respectively when the engine performance improves further and two or more 
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more sorts of functional materials are arranged in a serial, since each effectiveness by the functional 
material of both the above-mentioned kinds can be expected when a functional material is constituted 
from combination of adsorption material and a deordorization decomposition catalyst, nearly perfect 
deodorization can be performed by the one pass. 

[0045] The electrode surrounding the discharge space of the discbarge section can be made [ of a 
throughput ] high as compared with an occupancy tooth space, while being able to aim at improvement 
in honeycomb structure, then discharge effectiveness. As compared with a mist beam occupancy tooth 
space, it can consider as the high thing of a throughput as a laminated structure or roll-like structure, and 
in arranging a functional material in discharge space, when still more cylindrical, many functional 
materials can be arranged. 



[Translation done.] 
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